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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device which eliminates input errors or the like by 
using a dummy filter region generally formed in a liquid 
crystal panel to align the input region of a touch panel to 
the display region of the liquid crystal panel with high 
accuracy. 

SOLUTION: A liquid crystal panel 1 is produced by 
laminating two substrates 1a, 1b and holding a liquid 
crystal between the substrates. Alignment marks 2a, 2b 
are formed in a part of the periphery of the input region 
PR of a touch panel 2. The alignment marks 2a, 2b are 
to be aligned to corners A, B of the dummy filter region in 
the periphery of the display region AR on a diagonal line 
corresponding to the liquid crystal panel 1. Namely, 
cameras are disposed above the corners A, B where the liquid crystal panel 1 and the touch 
panel 2 are overlapped, and an aligned state of the corners A, B in the dummy filter region 
formed in the periphery of the display region AR of the liquid crystal panel 1 and the alignment 
marks 2a, 2b of the touch panel 2 is photographed by the cameras. 
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[Brief Description of the Drawings] 

[ Drawing 11 It is a mimetic diagram explaining the 1st example of the liquid crystal display by this invention. 
[Drawing 21 It is the enlarged drawing of the corner A of the liquid crystal panel shown in drawing 1 . 
[ Drawing 31 It is the enlarged drawing of the corner B of the liquid crystal panel shown in drawing 1 . 
[Drawing 41 It is a mimetic diagram explaining the various examples of the alignment mark formed in a touch 
panel. 

[ Drawing 51 It is a system configuration Fig. explaining the example of an outline of the panel alignment 

equipment which automated the alignment activity of a liquid crystal panel and a touch panel. 

[Drawin g 61 It is a mimetic diagram explaining the 2nd example of the liquid crystal display by this invention. 

[ Drawin g 7] It is a 5th page Fig. explaining the actual configuration of the liquid crystal display by this 
invention. 

[Drawing 8] It is a perspective view explaining the example of a configuration of the personal digital assistant 
as an example of electronic equipment which mounted the liquid crystal display by this invention. 
[Drawing 91 It is a mimetic diagram explaining the liquid crystal panel of the liquid crystal display equipped 
with the touch panel, a touch panel, and a laminating activity. 

[Drawing 101 It is a mimetic diagram explaining the liquid crystal panel of the liquid crystal display which 
prepared the front light as a source of the auxiliary illumination light, a touch panel, and a laminating activity. 

[Description of Notations] 

1 Liquid Crystal Panel 
la, lb Substrate 

2 Touch Panel 

2a, 2b, 6, 6a, 6b, 6A Alignment mark 
2c Sealing agent 

3 Black Matrix 

4 Five Color filter unit 
13 Light guide plate. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which was applied to the liquid 

crystal display, especially carried out the laminating of the touch panel to the screen side. 

[0002] 

[Description of the Prior Art] The liquid crystal display used as the display means of a personal computer and 
other monitors irradiates the illumination light at the image generated to the liquid crystal panel, and is 
visualized by carrying out outgoing radiation of the transmitted light or reflected light to a screen side. 
[0003] That is, this kind of liquid crystal display generates an image by changing the orientation condition of 
the liquid crystal molecule for the picture element part generally chosen as the lamination gap of the substrate 
of the pair which has a pixel selection electrode etc. using the liquid crystal panel which pinched the liquid 
crystal layer. Since it will be in a visible condition, the generated image gives light from the exterior, 
irradiates a liquid crystal panel, and it consists of itself so that the transmitted light or reflected light may be 
observed. 

[0004] As the light source of this illumination light, there are a thing (transparent mode: transparency mold) 
using the light source installed in the rear face of a liquid crystal panel and the so-called back light and a thing 
(reflective mode: reflective mold) using the reflection of outpatient department light which carries out 
incidence from an observation side. 

[0005] There is much what incorporates a surrounding light and makes this the illumination light especially, 
without a power supply's having a limit, for example, equipping the lighting system of the liquid crystal 
display with the active light source of a back light etc. by PDA (small portable mold data terminal etc.) at it 
since the capacity of the loading power source itself is small. However, in order for there to be few ambient 
lights or to enable use in an environment without outdoor daylight, what has arranged the auxiliary lighting 
system as an option and was made usable also in the dark environment is produced commercially. 
[0006] When using an auxiliary lighting system for the liquid crystal display of a reflective mold, the format 
(panel-like auxiliary lighting system: call a front light) which carries out the laminating of the panel-like 
transparent material on the up substrate of a liquid crystal panel, and makes light from the linear light source 
arranged to the edge of the transparent material concerned field-like the source of the illumination light by 
making the inside of a transparent material spread is common. 

[0007] In addition, PDA of the above-mentioned back light method which installed the auxiliary lighting 
system in the tooth back of a liquid crystal panel is also known using the liquid crystal panel of a transparency 
mold. 

[0008] Furthermore, what carried out the laminating of the so-called touch panel for inputting the information 
on a direct alphabetic character, a line drawing, etc. from a screen as an option to the screen side of a liquid 
crystal panel is known. A touch panel inputs immediate data etc. with a pen-like stick or a finger of dedication 
etc. 

[0009] The laminating of such a touch panel is carried out on the transparent material which constitutes the 
auxiliary lighting system concerned from a thing equipped with the up substrate top of a liquid crystal panel, 
and the front type source of a fill-in flash. 

[0010] Any liquid crystal display of a format needs to carry out alignment of the viewing area of a liquid 
crystal panel, and the input area of a touch panel correctly, and needs to carry out the laminating of both. 
[001 1] Drawing 9 is a mimetic diagram explaining the liquid crystal panel of the liquid crystal display 
equipped with the touch panel, a touch panel, and a laminating activity. 1 is a liquid crystal panel, 2 is a touch 
panel, and the location of the viewing area AR of a liquid crystal panel and the input area [ touch panel / 2 ] 
PR was performed by doubling the edge of the periphery of a liquid crystal panel 1 and a touch panel 2. 
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[0012] He was trying for this edge doubling to serve as the same field all over drawing, in the edges of each 

adjoining periphery of a liquid crystal panel 1 and a touch panel 2, as the arrow head showed. 

[0013] Drawing 10 is a mimetic diagram explaining the liquid crystal panel of the liquid crystal display which 

prepared the front light as a source of the auxiliary illumination light, a touch panel, and a laminating activity. 

Among drawing, in 13, a front light and 13a show a light guide plate, and 14 shows a lamp (line fluorescent 

lamp). 

[0014] This liquid crystal display is performing alignment of the viewing area AR of a liquid crystal panel 1, 
and the input area [ touch panel / 2 ] PR by doubling the edge of the periphery of light guide plate 13a of a 
front light 13, and the edge of the periphery of a touch panel 2 all over drawing, at the edge of the periphery 
of a liquid crystal panel, as the arrow head showed. Each edge doubling was performed by the adjoining 
edges. 
[0015] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional liquid crystal display, the 
limitation was in the alignment precision of the viewing area of a liquid crystal panel, and the input area of a 
touch panel with dispersion in the manufacture precision of the edge of a liquid crystal panel, a touch panel, 
or a front light, an operator's level of skill, etc. 

[0016] When a gap is in the location of the viewing area of a liquid crystal panel, and the input area of a 
touch panel, and causing an input error or performing alter operation by cooperation with display information, 
there is a problem of inducing a recognition error. 

[0017] In addition, an alignment mark is prepared outside the input area of a touch panel the outside of the 
viewing area of a liquid crystal panel, respectively, and how to make both in agreement is also considered. 
However, such an alignment mark must be formed in both liquid crystal panel and touch panel by one to one, 
and cannot incorporate a touch panel using a ready-made liquid crystal panel. 

[0018] The purpose of this invention is to offer the liquid crystal display which solved the problem of the 
above-mentioned conventional technique, carried out alignment of the viewing area of a liquid crystal panel, 
and the input area of a touch panel with high degree of accuracy, and canceled the input error etc. 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention has the 
description at the point which carries out alignment of the input area of a touch panel to the viewing area of a 
liquid crystal panel with high degree of accuracy using the filter field of the dummy which it generally has in 
a liquid crystal panel. 

[0020] It will be as follows if the typical configuration of this invention is described. Namely, the liquid 
crystal panel which has the color filter of two or more colors divided by the black matrix to one inside of (1) 
substrate, and comes to pinch a liquid crystal layer in the lamination gap of both substrates, It is the liquid 
crystal display which carried out the laminating of the touch panel on the liquid crystal panel concerned, and 
enabled the informational input by the press scan from on said liquid crystal panel. The color filter of two or 
more colors divided by the black matrix of said liquid crystal panel It has the dummy filter field formed to the 
periphery of the effective viewing area of the liquid crystal panel concerned. It has the alignment mark of said 
dummy filter of said touch panel at least a configuration and some of whose dummy filter concerned of a 
corner corresponds with a corner at least. After the configuration of the corner of said dummy filter and said a 
part of alignment mark [ at least ] had been in agreement, the laminating of said liquid crystal panel and said 
touch panel was carried out, and it unified. 

[0021] What is necessary is just to form the alignment mark for alignment in a touch panel, corresponding 
[ that you may only form in a touch panel side, and ] to the ready-made location and ready-made 
configuration of a corner of a liquid crystal panel. [ of a dummy filter ] 

[0022] It is not necessary to form the alignment mark for alignment with a touch panel in a liquid crystal 
panel side, alignment of the viewing area of the liquid crystal panel concerned and the input area of a touch 
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panel can be correctly carried out by this by making the alignment mark of a touch panel in agreement with 
the corner of the dummy filter of a liquid crystal panel, and the liquid crystal display of high-reliability 
without an input error etc. can be offered. 

[0023] (2) The liquid crystal panel which has the color filter of two or more colors divided by the black 
matrix to one inside of a substrate, and comes to pinch a liquid crystal layer in the lamination gap of both 
substrates, It is the liquid crystal display which carried out the laminating of the touch panel on the liquid 
crystal panel concerned, and enabled the informational input by the press scan from on said liquid crystal 
panel. The color filter of two or more colors divided by the black matrix of said liquid crystal panel It has the 
dummy filter field formed to the periphery of the effective viewing area of the liquid crystal panel concerned. 
At least two places of said dummy filter of said touch panel are equipped with the alignment mark some of 
whose configurations of the correspond with the at least 1 -pixel unit of the dummy filter concerned at least. 
After said at least 1 pixel and part of said alignment mark had been in agreement, the laminating of said liquid 
crystal panel and said touch panel was carried out, and it unified. 

[0024] It is not necessary to form the alignment mark for alignment with a touch panel in a liquid crystal 
panel side, and also by this configuration, by making the alignment mark of a touch panel in agreement per 1 
pixel of a liquid crystal panel, alignment of the viewing area of the liquid crystal panel concerned and the 
input area of a touch panel can be carried out correctly, and the liquid crystal display of high-reliability 
without an input error etc. can be offered. 

[0025] In addition, although it was made to make the alignment mark of a touch panel correspond per 1 pixel 
of a liquid crystal panel with this configuration, it is good also as an alignment mark which is in agreement 
not only per this but two or more pixels. 

[0026] (3) The liquid crystal panel which has the color filter of two or more colors divided by the black 
matrix to one inside of a substrate, and comes to pinch a liquid crystal layer in the lamination gap of both 
substrates, It is the liquid crystal display which carried out the laminating of the touch panel on the liquid 
crystal panel concerned, and enabled the informational input by the press scan from on said liquid crystal 
panel. The color filter of two or more colors divided by the black matrix of said liquid crystal panel It has the 
dummy filter field formed to the periphery of the effective viewing area of the liquid crystal panel concerned. 
It is transparency opening whose alignment mark which it has on said touch panel corresponds with the 
appearance of two or more color filter units which constitute the 1 -pixel unit of the dummy filter of said liquid 
crystal panel. By said coincidence of the location of the liquid crystal panel based on recognition of the color 
tone of the pixel unit observed through the above-mentioned transparency opening and said touch panel, the 
laminating of said liquid crystal panel and said touch panel was carried out, and it unified. 
[0027] (4) The unit pixel of said dummy filter in the above (3) consisted of red, green, and a color filter unit 
of three blue colors, and made white the color tone which recognizes coincidence of said liquid crystal panel 
and said touch panel. 

[0028] It is not necessary to form the alignment mark for alignment with a touch panel in a liquid crystal 
panel side, and by this configuration, by observing the color tone of the alignment mark part of a touch panel, 
alignment of the viewing area of the liquid crystal panel concerned and the input area of a touch panel can be 
carried out correctly, and the liquid crystal display of high-reliability without an input error etc. can be 
offered. 

[0029] (5) The above (1) It came to carry out the laminating of the light guide plate for illuminating the liquid 
crystal panel concerned from the whole surface between said liquid crystal panel in - (4), and said touch 
panel, and said light guide plate was made to have said alignment mark. 

[0030] By this configuration, alignment also of the light guide plate can be carried out correctly, and the 
location gap resulting from the optical gap with an alignment mark when especially a cross section uses the 
light guide plate of a wedge action die, and the dummy filter by the side of a liquid crystal panel can be 
prevented. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



3/2/2007 



JP,2001-013485,A [DETAILED DESCRIPTION] 



Page 4 of 6 



[0031] In addition, the so-called passive-matrix mold, a active-matrix mold, and the liquid crystal panel of 
other known formats can be used for the liquid crystal panel used for the liquid crystal display of this 
invention, and it can apply them not only to a reflective mold but to the liquid crystal display of a 
transparency mold further. 

[0032] Moreover, various modification is possible for this invention, without not being limited to the above- 
mentioned configuration and deviating from the technical thought of this invention. 
[0033] 

[Embodiment of the Invention] Hereafter, with reference to an example, it explains to a detail about the gestalt 
of operation of this invention. 

[0034] Drawing 1 is a mimetic diagram explaining the 1st example of the liquid crystal display by this 
invention, and explains the alignment structure of the viewing area of the liquid crystal panel concerned, and 
the input area of a touch panel in the liquid crystal display which carried out the laminating of the touch panel 
on the liquid crystal panel. 

[0035] In (a) in drawing 1 , the flat surface of a liquid crystal panel and (b) show the side face of a liquid 
crystal panel, and (c) shows the flat surface of a touch panel. A liquid crystal panel 1 pinches liquid crystal 
lamination and in the meantime, and two substrates la and lb are constituted, lc shows the sealing agent 
which closed the inlet of liquid crystal. 

[0036] The alignment mark is formed in a part of periphery of the input area [ touch panel / 2 ] PR. In this 
example, it has formed every [ a piece ] and two convenience on the diagonal line of the periphery of the 
input area [ touch panel / 2 ] PR, respectively. This alignment mark 2a and 2b are made to perform alignment 
to the corners A and B of the dummy filter field in the periphery of the viewing area on the matched-pairs 
square wire of a liquid crystal panel. 

[0037] The enlarged drawing of the corner A of the liquid crystal panel which showed drawing 2 to drawin g 
I , and drawin g 3 are the enlarged drawings of the corner B of the liquid crystal panel shown in drawing 1 . In 
the viewing area AR of a liquid crystal panel 1, the group of two or more color filter units 4 which constitute 
the 1 -pixel unit which consists of color filters R, G, and B of three colors divided by the black matrix 3 is 
formed. Similarly, the group of the same color unit as a viewing area is formed also in the dummy filter field 
DR, and two or more color filter units 5 which constitute the 1 -pixel unit which consists of color filters R, G, 
and B of three colors with which the corners A and B were divided by the black matrix 3 like the viewing 
area exist. 

[0038] Although the concrete example of a dimension is written down in drawing 2 and drawing 3 , this is an 
example to the last. In addition, a unit is mm. 

[0039] Drawing 4 is a mimetic diagram explaining the various examples of the alignment mark formed in a 
touch panel, this - alignment -- a mark - a configuration - (-- a --) - like - a color - a filter unit -- five -- 
two - a piece -- lapping - a configuration - six -- (- b --) - like - a color -- a filter unit -- five - one -- a 
piece - or - plurality - including - a configuration - six -- ' - (-- c --) - like -- a corner - black ~ a matrix 
- an angle - being in agreement a configuration ~ six - " -- ** - carrying out --****. In addition, it 
cannot be overemphasized that other configurations are sufficient. 

[0040] And coincidence is taken in piles, respectively to the black matrix 3 of the color unit [ in / for 

alignment mark 2a formed in the touch panel 2, and 2b / the corner of a liquid crystal panel 1 ] 5. 

[0041] Although human being can also do the alignment activity of a liquid crystal panel and a touch panel 

using a naked eye or an optical instrument, automating is desirable when mass-producing. 

[0042] Drawing 5 is a system configuration Fig. explaining the example of an outline of the panel alignment 

equipment which automated the alignment activity of a liquid crystal panel and a touch panel. 

[0043] In this example, a liquid crystal panel 1 is laid in 3 shaft table 7, and the touch panel 2 directed to that 

upper part with the conveyance implements 8a and 8b is carried in. 3 shaft table 7 is constituted so that it may 

move in the parallel direction to the direction of X-X and direction of Y-Y 2, i.e., a touch panel, to a touch 
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panel 2 and may tune finely with a coarse control. 

[0044] Moreover, this 3 shaft table 7 is constituted movable in the direction (Z-Z) of a right angle approached 
or estranged on a touch panel 2, and can contact a touch panel 2 by pressing now in a liquid crystal panel 1. 
[0045] or [ as a configuration which fixes the liquid crystal panel 1 and made movable the conveyance 
implement 8a and 8b side at the 3 above-mentioned shaft orientations although it constituted from this 
example so that a liquid crystal panel 1 side might be moved to three shafts (X-X, Y-Y, Z-Z) to a touch panel 
21 any of migration of a parallel direction (X-X, Y-Y) and the direction (Z-Z) of a right angle ] - a liquid 
crystal panel side and a touch panel side -- another ****** or ** - it can constitute like. Since these 
migration configurations are easy to use a known technique, detailed explanation is omitted. 
[0046] Above the corner which the liquid crystal panel 1 and the touch panel 2 made pile up mutually, the 
camera 9 which used CCD etc. as the image sensor is arranged, and the coincidence condition of the 
alignment mark of the corner of a dummy dummy filter field and a touch panel currently formed in the 
periphery of the viewing area of the liquid crystal panel 1 described above with this camera 9 is picturized. 
[0047] The picturized image acquires the superposition pattern of the corner of the above-mentioned dummy 
dummy filter field, and an alignment mark in an image processing system 10 by digital processing of the data 
comparison by analog processing of contrast stretching etc., or quantization etc. And it is constituted so that a 
control signal may be given to the control unit 12 of 3 shaft table 7 by the comparison with the reference 
pattern stored in the image processing system 10 concerned. 

[0048] In addition, an operator observes the configuration of the pattern on a monitor 1 1, and it is constituted 
so that the activity mode in which an operator operates a control unit 12 by the result can be chosen. 
[0049] Thus, by using the constituted system, alignment of the viewing area of a liquid crystal panel and the 
input area of a touch panel is carried out to character, both panels are fixed in one, and the liquid crystal 
display as a product is completed; 

[0050] Drawing 6 is a mimetic diagram explaining the 2nd example of the liquid crystal display by this 
invention, arranges a front light on a liquid crystal panel, and explains the alignment structure of the viewing 
area of the liquid crystal, panel concerned, and the input area of a touch panel in the liquid crystal display 
which carried out the laminating of the touch panel on it further. 

[0051] It is the case where install the light guide plate 13 of the source of the illumination light between a 
liquid crystal panel 1 and a touch panel 2, and a liquid crystal display is constituted from this example. The 
same alignment mark 6 as said example is formed in the touch panel 2, and the same alignment mark 6A also 
as the alignment mark 6 of the above-mentioned touch panel 2 of a light guide plate 13 and a corresponding 
part is prepared. 

[0052] A light guide plate 13 consists of transparence resin, such as an acrylic, and usually has reflective dot 
printing in the direction side (touch panel side). Therefore, alignment mark 6A prepared in the light guide 
plate 13 concerned is prepared in the periphery of the field in which the above-mentioned reflective dot 
printing was formed. 

[0053] In this liquid crystal display, by the alignment of the viewing area of a liquid crystal panel 1, and the 
input area of the touch panel 2 through a light guide plate 13, as the arrow head in drawing showed, the 
activity which makes alignment mark 6A of the ata IMENTO mark of a light guide plate and a touch panel 2 
in agreement with the corner of the dummy filter field currently formed in the periphery of the viewing area 
of a liquid crystal panel 1 is done. 

[0054] Moreover, it is good as a modification of this example to only even make the formation part of the 
above-mentioned alignment mark 6A of a light guide plate 13 into a transparence condition. Since a light 
guide plate 13 is a thing with the function to transmit the illumination light which illuminates a liquid crystal 
panel 1 and the arrangement location of the light guide plate 13 to a liquid crystal panel 1 and a touch panel 2 
is not strict, constituting in this way is also possible. However, dotage may arise in dispersion by the light 
which checks the corner of a dummy filter field and the relative position of the alignment mark of a touch 
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panel 2 which are formed in the periphery of a liquid crystal panel 1 having inserted the light guide plate 13 in 
between etc. In that case, as described above, it becomes easy to double three persons' location with a light 
guide plate 13 correctly by preparing alignment mark 6A. Since this modification is enough understood by the 
above-mentioned explanation, it does not illustrate especially. 

[0055] Drawing 7 is a 5th page Fig. explaining the actual configuration of the liquid crystal display by this 
invention. That is, this drawing (a) carries out the laminating of the light guide plate 13 which constitutes a 
FUNTO light on a liquid crystal panel 1 (contained in the case which consists of an upper case 18 and a 
bottom case 19), carries out the laminating of the touch panel 2 further on it, and constitutes the liquid crystal 
display. 

[0056] A sign 15 shows the viewing area of this liquid crystal display, and the sign 20 has shown the input 
area of a touch panel 2. 

[0057] A liquid crystal panel 1 makes the pawl 21 and hook 22 which contained the liquid crystal panel and 

the drive circuit inside, and were formed in the upper case 18 engage with the bottom case 19, and constitutes 

a case. A front light comes to arrange a lamp 14 along with one side of a light guide plate 13, and has carried 

out the laminating of the touch panel 2 to the light guide plate 13 in piles. In addition, the signal cable of a 

touch panel 2 and the power cable of a lamp 14 have omitted illustration. 

[0058] Moreover, a sign 23 shows the interface connector for connecting a host computer side. 

[0059] Drawing 8 is a perspective view explaining the example of a configuration of the personal digital 

assistant as an example of electronic equipment which mounted the liquid crystal display by this invention. 

This personal digital assistant (PDA) contains a host computer 50 and a dc-battery 52, and consists of the 

body section 47 which equipped the front face with the keyboard 49, and a display 48 which mounted the 

inverter 54 a liquid crystal display 46 and for front lights. 

[0060] A portable telephone 60 can be connected now to the body section 47 through an interconnection cable 
61, and it can communicate between remote places. 

[0061] It connects by the interface cable 53 between the liquid crystal display 46 of a display 48, and the host 
computer 47. 

[0062] Moreover, the penholder 57 is formed in a part of display 48, and the input pen 56 is contained here. 
[0063] Information various by entry is inputted or this liquid crystal display has enabled selection of the 
information which pressed the front face of a touch panel with the informational input and the informational 
input pen 56 which used the keyboard 49, traced, or was displayed on the liquid crystal panel, selection of a 
processing facility, and various other actuation. 

[0064] In addition, this kind of the configuration or structure of a personal digital assistant (PDA) are not 
restricted to what was illustrated, and can consider what possesses various configurations, structure, and a 
function. 

[0065] Moreover, this invention is applicable to each above-mentioned example not only like a reflective 

mold liquid crystal display but the liquid crystal display of a transparency mold. 
a [0066] v 
/ [Effect of the Invention] As explained above, according to this invention, the reliable liquid crystal display 
\ which carries out alignment of the viewing area of a liquid crystal panel and the input area of a touch panel 
/ correctly, and does not have an input error etc. can be offered. J 
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